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Introduction 
 

Ground water is the principal source of 

drinking water in our country and 

indispensable source of our life. The problem 

of ground water quality is acute. Groundwater 

is particularly important as it accounts for 88 

% of the drinking water in rural areas (Kumar, 

2004). The quality is the function of the 

physical, chemical and biological parameters, 

and could be subjective as it depends on a 

particular intended use (Tatawat et al., 2008). 

Water is also essential raw material for 

photosynthesis and therefore it is important for 

crop production (Smitha et al., 2007). Almost 

70% of water in India has become polluted 

due to the discharges of domestic sewage and 

industrial effluents in to natural water sources 

(Radhakrishan et al., 2007). 

 

Its development and management plays a vital 

role in agriculture production, for poverty 

reduction, environmental sustenance and 

sustainable economic development. In some 

areas of the world, people face serious water 

shortage because groundwater is used faster 

than it is naturally replenished. Human 

development and population growth exert 

many and diverse pressures on the quality and 

the quantity of water resources and on the 

access to them. Water quality monitoring and 

assessment is the foundation of water quality 
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A study was carried out in selected blocks to assess the ground water 

quality in nine blocks in tribal districts of Madhya Pradesh. The various 

trace constituents (zinc, copper, cadmium, lead, nickel, manganese and 

chromium) were analyzed in at ground water quality in open well. The 

results were compared with standard permissible limits of BIS, Royal 

Irrigation Department and FAO which show all ground water samples of 

study area in 2013-14 were fall in ―good to permissible limit‖ category and 

suitable for drinking and irrigation purpose. In this study, these entire 

elements were found within desirable limit. 
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management; thus, there has been an 

increasing demand for monitoring water 

quality of many rivers and ground water by 

regular measurements of various water quality 

variables (Bartram and Balance, 1996; Hirsch 

et al., 1991). 

 

Long term waste water irrigation may lead to 

the accumulation of heavy metals in 

agricultural soils and plants. Food safety 

issues and potential health risks make this as 

one of the most serious environmental 

concerns (Cui et al., 2004). Vegetables 

accumulate heavy metals in their edible and 

non-edible parts. Although some of the heavy 

metals such as Zn, Mn, Ni and Cu act as 

micro-nutrients at lower concentrations, they 

become toxic at higher concentrations. Health 

risk due to heavy metal contamination of soil 

has been widely reported (Eriyamremu et al., 

2005; Muchuweti et al., 2006; Satarug et al., 

2000). Crops and vegetables grown in soils 

contaminated with heavy metals have greater 

accumulation of heavy metals than those 

grown in uncontaminated soil (Marshall et al., 

2007; Sharma et al., 2006, 2007). Whereas in 

the present study samplings were done 

throughout the year and test the ground water 

quality for health risk was ascertained through 

calculation of different hazard quotients. 

 

Materials and Methods 

 

Water samples were collected as per standard 

method of sampling techniques, for the year 

2013.There were seventy nine samples from 

selected location. Collection was made from 

nine blocks such as - Kundam, Bajag and 

Karanjia, Mohgaon and Bichhia, Chhappra, 

Kurai, Keolari and Ghansore from districts of 

Madhya Pradesh- Jabalpur, Dindori, Mandla 

and Seoni. Composite sample was stored in 

non-reactive plastic bottles. Plastic bottles of 1 

liter capacity with stopper were used for 

collecting samples. Each bottle was washed 

with 2% Nitric acid and then rinsed three 

times with distilled water. The bottles were 

then preserved in a clean place. The bottles 

were filled leaving no air space, and then the 

bottle was sealed to prevent any leakage. Each 

container was clearly marked with the name 

and date of sampling. Groundwater samples 

were collected between 8 am to 11.00 am. 

Open well samples was collected from nine 

blocks location. 

 

Results and Discussion 

 

Trace constituents; Zn, Cu, Cd, Pb, Ni, Mn 

and Cr 

 

Zinc is an important micronutrient for the crop 

production. Concentration of Zinc in small 

quantity in irrigation water is beneficial to the 

crop. The concentration of Zinc was found in 

ground water samples obtained from 

Mohgaon, Keolari, Bichhia and Kundam 

blocks was (0.0086, 0.0066, 0.006 and 0.0032 

ppm)
 
respectively (Fig. 1). The standard for 

irrigation water approved by BIS (Bureau of 

Indian Standards) for Zn is 5.0 ppm.  

 

These results show that Zinc deficiency in 

ground water but Zinc toxic to many plants at 

widely varying concentration, reduced toxicity 

at increased pH (6 or above) and in fine 

textured or organic soils (Ayers and Westcot 

1985). The contamination of all ground water 

samples of Zinc concentration fall under 

permissible limit. 

 

The desirable limit for copper is 0.05 ppm and 

the permissible limit in the irrigation water is 

0.20 ppm by FAO. The undesirable effect 

beyond the desirable limit is astringent taste, 

discoloration and corrosion of pipes, fittings 

and utensils will be caused. During the 

observation period of the year 2013, copper 

was not present in ground water samples 

except sample obtained from Bajag, Bichhia 

and Keolari blocks (0.001, 0.0022 and 0.0003 

ppm) respectively (Fig. 2). 
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The desirable limit for cadmium is 0.03 ppm 

by Royal Irrigation Department. Beyond this 

the water becomes toxic. Toxic to beans, beets 

and turnips at a concentration below 0.1 ppm. 

The cadmium was found ranging from 0.015, 

0.014, 0.0133, 0.0131, 0.0115, 0.0113, 0.0103, 

0.009, 0.007 ppm (Fig. 3) in ground water 

samples obtained from Ghansore, Kundam, 

Keolari, Karanjia, Mohgaon, Bajag, Kurai, 

Bichhia, Chhappra blocks respectively. 

However, concentration of Cd is very low but 

very harmful for human consumption. 

 

Cr, Ni, Cd and Pb these are also called as 

Heavy metals. Heavy metals are very harmful 

for crop as well as human body. The 

permissible limit for chromium is 0.1 ppm as 

per the Royal irrigation Department. During 

the observation period of the year 2013, 

Concentration of Cr was found in very less 

amount and maximum concentration was 

recorded Mohgaon, Chhappra and Keolari 

blocks (0.094, 0.091 and 0.051ppm) but 

within permissible limit (Fig. 4). 

 

The recommended maximum limit for nickel 

is 0.2 ppm as per the Royal Irrigation 

Department. Nickel is toxic to a number of 

plants at 0.5 to 1.0 ppm, and reduced toxicity 

at neutral or alkaline pH (Ayers and Westcot 

1985). Very little concentration of nickel 

observed in ground water samples obtained 

from different location of study area during 

year 2013 as shown in Figure 5. 

 

Fig.1 Block wise concentration of Zn - present values 

 

 
 

Fig.2 Block wise concentration of Cu - present values 
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Fig.3 Block wise concentration of Cd - present values 

 

 
 

Fig.4 Block wise concentration of Cr - present values 

 

 
 

Fig.5 Block wise concentration of Ni - present values 

 

 
 

Fig.6 Block wise concentration of Mn - present values 
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Fig.7 Block wise concentration of Pb - present values 

 

 
 

Manganese is essential plant nutrient but is 

toxic when its concentration is exceeding 0.2 

ppm (Ayers and Westcot, 1985). The 

desirable limit for manganese is 0.1 ppm and 

the permissible limit in the absence of 

alternate source is 0.4 ppm. Beyond this limit 

taste and appearance are affected and has the 

adverse effect on domestic uses and water 

supply structures. Toxic to a number of crops 

at a few tenths to a few ppm in acid soils 

(Rowe and Abdel-Magid, 1995). During the 

observation period concentration of 

manganese was found below the desirable 

limit, even very low amount of manganese 

was observed in all blocks of ground water 

samples in Figure 6. 

 

The maximum limit for Lead is 0.1 ppm as 

per the Royal Irrigation Department. And 

according to FAO recommendation for 

Irrigation water is 2.0 ppm. It inhibits plant 

cell growth if the concentration of lead is 

high. Lead is very harmful for human body, 

and its little amount is enough to damage 

nervous system of human body. During the 

observation concentration of Pb was found 

little more than the maximum recommended 

limit in all blocks, except Kurai block as 

shown in Figure 7. 

 

Through a survey; Dindori, Mandla, Seoni, 

and Jabalpur districts the water quality was 

assessed and found that the concentration of 

minor constituent like Zn, Cu, Pb, Cr, Cd, Ni 

and Mn is under the safe limit.  

 

Trace element like Ni, Mn and Zn etc., are 

micro plant nutrients these are beneficial for 

crops. In this study, these entire elements 

were found within desirable limit.  
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